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drecht, the Netherlands ,t ^""Wi of Dor- 
mventhm fc?S^ * *g* I ** 

^SrS-^a^ elec - 

advantages olSSK^ 
mg winding so that SlT d for a rot «- 
rmgs, brushes et ? ar e ~ "?* as s hp- 
15 motors tend, however ,„ u ^red. Such 
tage of ma^SteS" J ave * e disadvan- 
*ind 0 f motor i ? wx 5 -e of this 
of United States 2} ^^^ation 

March 16, I937 No " 2 ' 073 >760 of 

a j5£S= ? "? is P-ided 

at least a pair of ^f,if r havjn S a casing: 

member fiS wfthto t hL SP - Ced i nnular co ^ 
means fixed w £ f C3Smgi fie,d winding 

25 between the core memh™ ^ di Wd 
dosed d.c. f ° r esta bhshing a 

within the ca^nf and ntl ext< ? di "g n&Oy 
*e core radia " y 
extending through ^the " g means 

X foresrab^^^of 
?e ^^5Sf«3fl**I withtn 6 
concentrically of the T„ *, n the casing 
winding means, the r o tor^ 1?%^ 311(1 the 
at least a pair of LSi a ^ and 

to the shaft and InSnf*™^ 5 
^aced electrically ^nnnL"™ fercntia «y 
end plates, e ?ch sanwf ng rods «nd 
,„ being radial y a £ed whT ^ wind, '»g 
40 said core niemberf 7„T^ a re ?P ec tive one of 
least pan™ SSed «>res each at 

said squirrel cage Sd,-^ 3 r f p«ive one of 
Projecting pole pie™ p1ScXT S 
rods; in use said d c filw 7 Somc of sa id 
45 magnetic cores to mabiS ™ agaetisi °g said 
between sa f d malnS H,agnetic lo ck 
-ting polyphas-SV^d £, £ 
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squnrel cage wmdings fidd and said 

barged maoieticaHv ^ * sse ™Wies on an en- 
and Prov^? a ^ 0 ^ve^af r portion 

nenc material between tteassL^f ° f ma «- 
a high magnetic flat d« ,w ^ P em »ts 
and tends to mmi™.-f. aensit y to be employed 
magnetic cSe?a^3 el i C S 
nations and «>m P ris?S £ ? rmed as ,a ™- 
radially projecting ZhnLl P 0 ™' 0118 ««« 
or rings preferably bSf s P acer ^g 

similar to the outer S~ "i 0 . uter diameter 
Portions of Ic^Zn? zl^i™™ ^ 
squirrel caf?p * 1111(1 P^tes 0 f the 

cond Quoting S 0 E ^ «5 

preferably evenly sdLJh S,u ^ plates are 
?hr°ugh Ae pok S S T e ex teodin g 
m notches in the ma^n h!f^ " d ?* ere received 

Piece iaminatTo n r?hi s °tf u r 0nS ° fth - e P° Ie 
ragged and econom/rai I Its 111 a SI1 "P'e, 
against rn^S^T^ 
only by the use of non Tr»^P ■ P rov » d ed not 
portions of 2 ?f ettC °PP° si te end 
by the use of casL k- S*** blrt 

spacer sleeves extend „f from r^ 6 ^ a " d ° 7 75 
of the enlarged magneti™? 0 P?osite ends 
to Aese casfng ffiweldf"' 011 ° f the shaft 

hy wiVof V S P refc mati ^ U,Ustra ted 
mgs, i n whichT— accompanying draw- 

l^^SSlZ^' of a 
to the invention; e,ectn c motor according 

Fi|rf 1 ; 2 ^ a r °tor of the motor of 

embSen/ of ^nrf 0 ^ Wew of an other 
according to t^inSon" 0 " deCtric m °tor 

^e 4 dtSestnrb^ m ^ 
a field winding can b e 3 ^ d * C - su PP J y to 

t25 : h n ic - d on sin,ultane " 

figure > shows a diagram 

at>rani of a circuit where- 
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by a d.c. supply to a field winding can be con- 
nected with a delay after connection of the a.c. 

SU R5ferrin« to the drawings, the stator of an 
5 elSc motor includes a 

A*\r*\ housin- 1 provided at opposite enos 
SlndSs 2 P and 3 which fe lted 

in the end , shields s 2 4 

r*e^fi bearings 7, 8 having end covers 9 
'L id an d suitable felt dust seals 11 and 1^- 
i* That end Ke shaft 6 to the left as viewed 
15 £ Reure 1 ^provided with a Waded fan lo 
S£E by a cover 14, which is fastened to 
rh^ honsin^ 1 by means of bolts 15. 1 ne oppo 

20 keyway 16. A ff s K * 

tise poles on the rotor. „rindin«» 
spacing ring member enclosing the vund ,n 
17 laminated core structures 18 and IS 'are 
JroSd bearing a polyphase 

o<; means of which a rotating field is P ro ™^- 

2 The rotor shaft 6 includes opposite end por- 
tion? wS are of non-magnetic material and 
TenES intermediate poruon 6' which is 
oTmagnetic material. On the intermediate rpor- 

*0 tion 6' a pair of combined squirrel cage wmd- 
In^mametic core assemblies are mounted. One 
rfthe sSel cage Endings includes opposite 
T»S and 32 joined by conducting 
^ 27 which are short-circuited , by the end 

35 #T Emprise?" end 5 " Stes 3 § 4 
W f m %6 Toined by conducting bars 
7T> Sandwiched between each pair of end 
Stes are amlnations forming magnetic cores 

40 each lamination having an annular mam body 

40 portion provided with two or, more , adia"> 
projecting portions forming pole pieces. Xhe 
radially projecting portions of one magnetic 
core present pole pieces 23 and 24 while the 

45 rXrP-iecungVrtions of the • mag- 
netic core present pole pieces 25 and 2b. I ne 
pole Ses of the two assemblies are circum- 
FerenKT staggered as can be seen from 

50 ^The outer edges of the main body portions 
of the laminations of the magnetic cores . be- 
tween the pole pieces are notched to receive 
thTfnner edges of «^ 
bars 27 and 27' and the axial length of the 

55 magnetic cores are commensur wrth *| 
axial lengths of the core members 18 and 19 
with which they are radially aligned. The end 
elates 30 and 32 thus lie in respective planes 
located beyond the end faces of the ; core mem- 

6Q ber 18 while the end plates 34 and 36 lies in 
respective planes located beyond the end faces 
of the core member 19. 

Each of the squirrel cage winding-magnetic 
core assemblies is of rugged yet simple and 

65 economical unitary construcuno and 



may be suitably .assembled onto 
the intermediate poruon 6 of tte 
rotor shaft Between these two assem 
E in tracing relation to the shaft , portion 
6' is a spacer ring 22 of magnetic matmai /u 
whose outer diameter is ^stamiallv he sam, 
as the outer diameter of the mam body portion 
of the laminations of the magnetic cores and 
which is of an axial length properly to ^nent 
the assemblies as aforesaid. Jo complete me 
rotor, axial spacer sleeves 50 are proy ded 
between the opposite end faces of the mter- 
medTate portion6' of the rotor shaft, cxtend- 
n- to the respective shields 2 and 3 and en- 
Sl£ ^ beings thereby axially to position 80 
Ae rotor and to enhance the magnetic shield- 

m The^oncentric exciting winding 17 is sup- 
plied with direct current and excites an axially 
directed d.c. field with a magnetic circuit pass- 85 
ins through the housing, the shaft, the core 
strictures of the stator and the magnetic cores 
The polarity of the magnetic cores on the 
rotor depends on the direction of this heW 
When the motor is being started rotating field, 90 
exeked by means of the winding 20 will, owing 
to the squirrel cage windings, impart an asyn- 
chronous rotational movement to the rotor, 
until the excitation of the field ^md'ngand 
the presence of the protruding pole pieces 
causedie rotor to rotate synchronously with ^the 
rotating field on the stator. It is an advanta e 
of me motor that without exciting windings 
on the rotor being fed by means of slip rings, 
a controllable exciting field is provided. 100 

Figure 3, wherein like reference numbers 
indicate like parts to those shown in Figure 1, 
SesT ntodification .in the arrangement 
and position of the exciting windings. Two 
axiallv spaced field exciting windings 17, 17 105 
arfprovfded with a common laminated core 
su-ucture^S between them. On the rotor three 
squirrel cage winding-magnetic core assemblies 
are provided and located opposite to the core 
Structures on the stator. Between pairs of end 110 
plates 30 32: 38,40: and 34 and 36; electric- 
al SSve rods 27; 27"; 27' respecuvely 
extend. On the rotor three magnetic cores 24, 
25 and 25' are positioned. The magnetic core 
25 S about twice the axial length of each of 115 
the magnedc cores 24, 25. In this way a 
moto?Tth a relative large power is obtamej 
This modification can be employed if the outer 
diameter has to be limited. . . M „ 

The diagram of Figure 4 shows a circuit 120 
in which switches 41, 42, located respectively 
in an a.c, supply circuit and a 
d.c. supply circuit are ^chamcaU} 
coupled, so that the d.c. suppij 
is Switched on and the vm£ ™ 

ing is excited simultaneously with the poly- 
phase winding. This arrangement will be em- 
ployed if the d.c. field is of relative small 

SU Fi|u h re 5 shows a diagram of a circuit in 130 
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which by means of a delay time relay 43 
a switch 44 will be actuated a certain time 
interval after the switch 45 has been actuated 
by actuating the start switch in the form of a 
5 push button 46. The motor can be switched 
off by breaking the circuit by means of a 
switch 47. This arrangement will be applied 
if a relative large d.c. field excitation is em- 
ployed. With this arrangement the motor will 
10 start asynchronously by means of the squirrel 
cage windings and after the switch 44 is 
actuated the motor will rotate synchronously 
with the polyphase field. Employing squirrel 
cage windings also provided advantages with 
15 respect to the damping of the motor. 

The motor according to the invention may 
be easily and cheaply produced since it does 
not require excitation windings, brushes and 
slip rings on the rotor. 
20 WHAT WE CLAIM IS: — 

1. A synchronous electric motor having a 
casing; at least a pair of axially spaced annular 
core members fixed within the casing; field 
winding means fixed within the casing and dis- 
25 posed between the core members for establish- 
ing a closed d.c. magnetic field extending axi- 
aUy within the casing and passing radially 
through the core members; polyphase winding 
means extending through the core members 
30 and circumferentially of the casing for estab- 
lishing a rotating field within the casing: a 
rotor journalled in the casing concentrically of 
the core members and the winding means, the 
rotor including a. shaft and at least a pair of 
35 squirrel cage windings fixed to the shaft and 
including circumferentially spaced electrically 
conducing rods and end plates, each squirrel 
cage winding being radially aligned with a 
respecuve one of said core members; and ma»- 
40 neuc cores each at least partly contained by°a 
respective one of said squirrel cage windings 
and having radially projecting pole pieces 
pierced by some of said rods; i„ use said d.c! 
field magneusmg said magnetic cores to estab- 
45 lish a magnetic lock between said magnetic 

h C u° mmg P ol yP hase Add after 
said rotor has been started by a synchronous 

mductive interaction between said rotating field 
and said squirrel cage windings. 

\ A synchronous electric motor according 
to clann 1, in which there are two core mem? 

saW SfrE S<JUirreI ? a f e windings, a first of 
said squirrel cage windings having its end 
plates surrounding the shaft in axially spaced 

Oeyond end faces of a first of said core mem- 
bers, a second of said squirrel cage winding 
haying end plates surrounding the Stt 
axially spaced relation and lying £ respective 
60 planes located beyond end facS of TEd 
of said core members, the rotor inchidls a 



SV f ma T? al of 8°° d magnetic conduc- 
tivity disposed between the adjacent end plates 

a (W * u W ° squirrel windings, 
5Jr2L i magnetic cores disposed between 65 
tnc end plates of said first squirrel cage wind- 

fi™ P ° le pieCCS dis P° sed ad ' ac ent said 

m*L d core . rae mbers and a second of the 
magnetic cores disposed between the end plates 
Pole ni^°", d s ^rrel c age winding has two 70 
£m £ * d, i posed ad;accnt 5aid second of 
m,l !- C members ; *** P°le Pieces of the two 
magnetic cores being circumferentially stag- 

cl Jm A i SJ?ch T°u US ? ectric motor according to 75 
berT „ ' U L Whl< ? mree core mem- 

bers, one of said core members being inter- 
mediate the other two of said core members 
and having an axial length substantially equa 
to the cumulative lengths of the other two of 80 
said core members, said field winding means 
comprises two field windings, a firsf o™ 

said'™ ^ bei u g diSp ° Sed between sa id one 
of S3 Z member$ and a ^ core member 
of £?ft2T" ™° core members and a second 85 

said onfif r^ dmgS bemg dis P° sed ^een 
It one of said core members and a second 
of said other two core members, and in wfi 
f'* md * *tee squirrel'cage 
each having its pair of end plates lvin» in 90 
respective planes located beyond end of 
a respective one of the three core members 
with winch it is radially aligned. memoers 

4. A synchronous electric motor according 
to any one of clamis 1 to 3, in which the cas? 95 
rng includes opposite end shields, and the rotor 
includes a shaft having an enlarged intermed- 
iate portion of magnetic material and opposite 
end portions of non-magnetic material pro- 
sWeldf 8 and > oumalled m said end 100 

5. A synchronous electric motor according to 
any one of claims 1 to 4, in which the magnetic 
cores comprise laminated main body portions 

2™ J 0l -Z p,eces Piling radially there- 105 
from and said main body portions are notched 
to receive radially inner side portions of said 
conducting bars. 

6. A synchronous electric motor according 
to claim 4 or claim 5 when appendant to claim 1 10 
4, including spacer sleeves extending from the 

t K f **** -°i sa !, d intermediate portion of 
the shaft to said end shields. 

7. A synchronous electric motor substan- 
nally as hereinbefore described and illustrated 115 
with reference to Figures 1 and 2 or Figure 3 
ot the accompanying drawings. 
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